by chance have some other, unknown action on blood pressure which is not related to the inhibition of converting enzyme that occurs. The fall in blood pressure and in plasma angiotensin II and aldosterone concentrations with MK421 was similar to the falls seen two hours after a single dose of 25 mg of captopril in normotensive subjects. 2 The onset of action of MK421 was slower than with captopril and the duration of action of MK421 as a single dose appears to be longer. A dose of 5 mg of MK421 had the same effect on blood pressure as 20 mg. Though an increase in tissue bradykinin cannot be excluded, probably part of the fall in blood pressure seen with MK421 was due to the fall in angiotensin II and aldosterone that occurred.
Angiotensin II has many actions besides those of direct vasoconstriction of the arterioles. It facilitates sympathetic neurotransmission" and increases blood pressure in dogs through an action on the area postrema." Our results therefore confirm an important role for the renin-angiotensin-aldosterone system in maintaining blood pressure in normotensive subjects receiving a sodium intake of 150 mmol/day2 and illustrate that for a given plasma renin activity the renin system appears to maintain blood pressure to the same extent in patients with essential hypertension.3 The renin-angiotensin system can be the cause of high blood pressure only if the concentration of angiotensin II is above normal relative to the sodium balance or there is increased sensitivity to the actions of angiotensin II compared with that in normotensive subjects. Inhibition of angiotensin-converting enzyme, however, is an important mechanism whereby blood pressure may be lowered.
As this non-sulfhydryl-containing enzyme inhibitor lowers blood pressure in normotensive subjects receiving a normal sodium intake, it is probable that like captopril, ' B pertussis may have a stronger affinity to Dacron than to cotton-wool, and pernasal swabs should be made of Dacron to improve the recovery of B pertussis.
Introduction
The isolation rate of Bordetella pertussis from patients with whooping cough is disappointingly low. A combined Scottish study' comparing the reliability of serological tests with isolation of the organisms on culture found that the isolation rate was 42%' from infants under 6 months of age; positive results of serological tests were obtained from 19%. In children over 1 year of age the percentage isolated on culture dropped to around 200 /, whereas the percentage diagnosed on the basis of serological tests rose to 65%. It was suggested that this change by age was related to previous immunisation. In another study, conducted in Australia over five years,' the isolation rate of B pertussis was only 50%//, and because of these generally poor rates it has been recommended that negative results should not exclude infection with these organisms. 3 The low isolation rate may be due in part to faulty swabbing technique, which is known to affect recovery,4 or organisms may die en route to the laboratory. Other factors may include physical retention of organisms on the swab5 and the varieties of swabs or swab transport media kits used.6 7 The object of this paper is to report on the efficiency and reliability of various fibres used as swab heads and swab transport media kits commercially available for use in the United Kingdom in the recovery of B pertussis on laboratory media.
Materials and methods
Stock strains of B pertussis obtained from the City Hospital bacteriology laboratory, and the department of bacteriology, University of Edinburgh, were used. Four varieties of swabs held in plastic containers and three swab transport media kits, obtained from commercial sources, were investigated. The four types of swab fibres were: plain, absorbent, buffered cotton-wool; albumin-coated cottonwool; charcoal-coated cotton-wool; and Dacron. The three swab transport media kits were: cotton-wool in Amies medium; cotton-wool in charcoal-Amies medium; and Dacron in charcoal-Amies medium. All were produced in the United Kingdom.
B pertussis strains were grown for 48 hours in modified Hornibrook medium.8 9 All swabs were loaded with 0 02 ml of a dilution of the culture and mixed with 0-08 ml pasteurised saliva or saline. Swabs could comfortably take up the 01 ml volumes. The numbers of organisms loaded on to the swabs were calculated by determining surface-viable counts from lo-3 to 1O-5 dilutions of the parent culture.
The first series of swabs in plastic containers and those in transport media were plated on to Bordet-Gengou culture medium eight hours after being loaded with a known number of organisms; a second series was similarly plated out after 24 hours and a final series after 48 hours. Equal numbers of swabs contained salivary or saline suspensions and equal numbers were held at room temperature or 4°C before being plated out. Surface-viable counts were performed after the plates had been incubated for at least 24 hours.
Results
The plain cotton-wool swabs fared badly in the tests, both when held in their plastic containers and when held in Amies transport medium. Results were slightly improved when they were immersed in charcoalAmies medium (tables I and II). The albumin-coated swabs were reasonably satisfactory at eight hours but were unreliable after this period. The charcoal-coated swabs produced acceptable results at eight hours, but their performance deteriorated after this time.
Dacron swabs in plastic containers gave the best results up to 48 hours at both temperatures; storage at 4°C improved the 48-hour results. The performance of Dacron in charcoal-Amies medium was disastrous (table II) .
In most cases, better results were obtained by processing swabs in saline rather than in saliva. 
Discussion
These results indicate that the only fibre that can be recommended for the diagnosis of whooping cough is Dacron, preferably held in a plastic container-particularly if a delay of more than eight hours is expected between taking the swab and processing it in the laboratory. The albumin and charcoal swabs gave reasonable results up to eight hours but not thereafter. Plain cotton-wool swabs cannot be recommended, nor can any of the swab transport media kits.
The results from this study are considerably different from those of previous studies on the isolation of other respiratorytract pathogens from swabs; in those studies the plain and albumin swabs gave acceptable results.5 7Another difference is that in our study saline proved a better vehicle for the organisms than saliva, though a finding common to all the studies was that storage of swabs at 4°C produced a better isolation rate. Rich10 showed that B pertussis had a pronounced tendency to attach to the cells of the nasopharynx, and Holt"1 stated that this adherence depended on a biochemical mechanism analogous to the adsorption of the influenza virus on red blood cells. In contrast to other respiratory-tract pathogens, Bordetella pertussis may therefore have a stronger affinity to Dacron than to plain cotton-wool or to treated cotton-wool.
In Australian studies on whooping cough2 varying isolation rates for Bordetella pertussis were found: suggested explanations for this included variations in swabbing techniques and in frequency of swabbing and delays in plating out. Such findings have also been reported in Scottish studies on bacteria from the upper respiratory tract. 4 Other factors may include the amount of the inoculum, the size of the swab head, and also whether a swab is used alone or is immersed in transport medium.6 At least one of these variables could be removed, particularly in the diagnosis of whooping cough. These studies indicate that pernasal swabs should be made of Dacron in an attempt to improve the recovery of B pertussis.
